Parentally imprinted allele (PIA) typing in the differentially methylated region upstream of the human H19 gene.
The H19 gene is a paternally imprinted gene located on chromosome 11p15.5. In this study, the H19FR1 and H19FR2 haplotype polymorphisms including four and three SNPs, respectively, upstream of the H19 gene according to the GenBank sequence (accession no. AF125183) were investigated. Five haplotypes and nine genotypes were detected for H19FR1 in the Chinese Han population by means of PCR and subsequent denaturing gradient gel electrophoresis (DGGE). The power of discrimination (Dp), polymorphism information content (PIC) and probability of paternity exclusion (PE) were estimated to be 0.803, 0.58 and 0.322, respectively. For the H19FR2, two haplotypes and three genotyes were observed, and the Dp, PIC and PE were 0.626, 0.37 and 0.162, respectively. Sequencing results showed that only two of the four reported SNPs, a7342g and g7547a, were detected in H19FR1 in the Chinese Han population, and two new SNPs, g7351c and a7357g, were found. In the H19FR2 region, only one of the three reported SNPs, a8097g, was detected. Based on the methylation status of the genomic DNA, selective detection of the parental alleles for H19FRs was examined by using two types of enzymes, the methylation-sensitive restriction enzyme (msRE) HpaII or HhaI and McrBC. Genomic DNA digested by either HpaII or HhaI, revealed a single band derived from the paternal allele, as a result of cleavage of unmethylated recognition sites on the maternal allele. On the contrary, the use of McrBC, which can digest a methylated paternal sequence, resulted in exclusively amplifying the maternal allele. This parentally imprinted allele (PIA) typing method could be one of the useful techniques for discriminating the parental origin of alleles.